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WKDQNHGIRUZKDWWKH\GRWKH\DUHSK\VLFDO
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KRZ WR LPSOHPHQW VHOIFDUH ZKHQ QHHG
HGDUHEHQH¿FLDO 6SHFL¿FDOO\ WKHSDUWLFL
SDQWVLQWKHVWXG\FRXOGGHYHORSQHZFRS
LQJPHFKDQLVPVIRUPDQDJLQJDQ[LHW\DQG
VWUHVVZKLFKKDVLPSOLFDWLRQVIRUDOOVWXGHQW
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DO¶V VXFFHVV )XUWKHUPRUH E\ HQJDJLQJ LQ
VHOIFDUH VWXGHQW DϑDLUV SURIHVVLRQDOV FDQ
F 7 A A 7 6 4 9 9 ? 9 A 9 A G ; 7 8 A 9 4 8 ; A C 7 < 4 E > G 9 < = E 
PXQLW\ DQG DV &DUSHQWHU  DVVHUWV
³7KHXOWLPDWHREOLJDWLRQRIDSURIHVVLRQDOLV
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%DHU)RUWKHSXUSRVHRIVHOIFDUH
DQG JHQHUDO ZHOOQHVV VWXGHQW DϑDLUV SUR
IHVVLRQDOVVKRXOGOHDUQWREHDZDUHRIWKHLU
PLQGDQGERG\2QHZD\WRSURPRWHPLQG
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QHVV DQG VHOIFDUH  0LQGIXOQHVV LV D SUR
FHVVRIEHLQJIXOO\SUHVHQWLQWKHPRPHQW
VXVSHQGHGIURPMXGJPHQWRUFRUUHFWLRQDQG
VWDUWLQJ ZLWK D VLPSOH DZDUHQHVV RI RQH¶V
ERG\ DQG WKRXJKWV .DEDW=LQQ 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ZLWKRXWDWWDFKPHQWWRDSDUWLFXODUSRLQWRI
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4 G A = E 4 A ? < A C = G @ C A 9 : C 4 F ? A 9 : 4 8 ; G 8 C 7 4 D A C H
EHKDYLRU SDWWHUQV %URZQ 	 5\DQ 
0LQGIXOQHVVFDQEHFXOWLYDWHG WKURXJK IRU
PDO 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LQIRUPDOSUDFWLFHHJQRWLFLQJWKHVRXQGV
RIZDWHUDQG WKHVFHQWRI WKHVRDSGXULQJ
D VKRZHU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WHUYHQWLRQVDUHDVVRFLDWHGZLWKD UDQJHRI
SV\FKRORJLFDO DQG SK\VLFDO KHDOWK EHQH¿WV
0HKUDQIDU<RXQHVL%DQLKDVKHP
0LQGIXOQHVVVNLOOVKDYHEHHQVKRZQWREH
HϑHFWLYHLQLQFUHDVLQJUHOD[DWLRQDQGFRSLQJ
VNLOOV ZKHQ IDFHG ZLWK VWUHVVIXO VLWXDWLRQV
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KHUHQWQHHGWRHYDOXDWHH[SHULHQFHVDVSRV
LWLYHRUQHJDWLYH,QVWHDGWKHPLQGEHJLQV
WRREVHUYHH[SHULHQFHVZLWKDQDWWLWXGHRI
FXULRVLW\VXVSHQGHGMXGJPHQWDQGZLWKRXW
ZRUU\ RI WKH IXWXUH RU UHJUHW RI WKH SDVW
&DVKZHOO%HQWOH\DQG%LJEHH DOVR
VXJJHVWHG WKDW PLQGIXOQHVV SUDFWLFH PD\
EH EHQH¿FLDO IRU HQKDQFLQJ DQ LQGLYLGXDO¶V
FDSDFLW\ IRU DWWHQWLRQ DQG FRQFHQWUDWLRQ
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$Q LVVXH ZLWK OLIH EDODQFH DQG MREUH
ODWHG VWUHVV DϑHFWV VWXGHQW DϑDLUV SUDF
WLWLRQHUV DFURVV DOO OHYHOV *XWKULH HW DO
 7KXVSURPRWLQJVHOIFDUH WKURXJK
PLQGIXOQHVVDFWLYLWLHVFDQKHOSDVWXGHQWDI
IDLUVSURIHVVLRQDOGHDOZLWKWKHPDQ\VWUHVV
RUV DVVRFLDWHG ZLWK VWXGHQW DϑDLUV ZRUN
0HQWDO IRFXV RQ WKH SUHVHQWPRPHQW DQG
PHGLWDWLYHSUDFWLFHPD\KHOS LQFUHDVH OHY
HOV RI PLQGIXOQHVV DQG GHFUHDVH OHYHOV RI
VWUHVVIRUVWXGHQWDϑDLUVSURIHVVLRQDOV,W
LVDGYDQWDJHRXVIRUWKHVWXGHQWDϑDLUVSUR
IHVVLRQDO WR JHW DSSURSULDWH H[HUFLVH SD\
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QHHGVIRUUHFUHDWLRQDQGUHQHZDOVLQFHVWX
GHQWVQHHGWKHLURSWLPDOHϑRUW&DUSHQWHU
  3HUVRQDO HQKDQFHPHQW SUDFWLFHV
VXFKDVPLQGIXOQHVVDFWLYLWLHVFDQIDFLOLWDWH
WKHVHOIDZDUHQHVVSURFHVVLQRUGHUWREHW
WHUSUHSDUHVWXGHQWDϑDLUVSURIHVVLRQDOVWR
WDNHFDUHRIWKHPVHOYHV
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XVHGWRDVVHVVKRZPLQGIXOQHVVEDVHGDF
WLYLWLHV FRXOG LQÀXHQFH RU DVVLVW JUDGXDWH
VWXGHQWVDQGSURIHVVLRQDOVHQUROOHGLQDVWX
GHQW DϑDLUV JUDGXDWH SUHSDUDWLRQ SURJUDP
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UHVHDUFKGHVLJQ LVDSURFHGXUH IRU FROOHFW
LQJDQDO\]LQJDQG³PL[LQJ´ERWKTXDQWLWD
WLYHDQGTXDOLWDWLYH UHVHDUFKDQGPHWKRGV
? 8 4 9 ? 8 @ D 7 9 A G ; H A = G 8 ; 7 6 9 A 4 8 ; 4 6 7 9 7 4 6 < C
SUREOHP &UHVZHOO   7KH PL[HG
E 7 A C = ; < 4 9 7 9 A G ; H ; 7 9 ? @ 8 4 D D = 5 9 6 7 9 7 4 6 < C 
HUV ³WR UHSUHVHQW D SOXUDOLW\ RI LQWHUHVWV
YRLFHVDQGSHUVSHFWLYHV´*UHHQH	&DUD
FHOOLS)RUWKLVVWXG\ERWKTXDO
LWDWLYHDQGTXDQWLWDWLYHGDWDDQDO\VLVWHFK
QLTXHVZHUHHPSOR\HGWRPDNHPHDQLQJRI
WKHGDWDWKURXJKXVHRITXHVWLRQQDLUHVDQG
DIROORZXSZLWKDIRFXVJURXS7KHUDWLR
QDOH IRU WKLV DSSURDFKZDV WKDW WKHTXDQ
WLWDWLYHGDWDDQG UHVXOWVSURYLGHDJHQHUDO
SLFWXUHRIWKHUHVHDUFKSUREOHPLHGRHV
PLQGIXODFWLYLWLHVLQFUHDVHPLQGIXOQHVVDQG
GRHVLQFUHDVHGPLQGIXOQHVVUHODWHWRPRRG
VHOIHϒFDF\ DQG SHUFHLYHG VWUHVV"ZKLOH
WKHTXDOLWDWLYHGDWDDQGLWVDQDO\VLVZLOOUH
¿QHDQGH[SODLQWKRVHVWDWLVWLFDOUHVXOWVE\
H[SORULQJSDUWLFLSDQWV¶YLHZVDERXWWKHH[
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7KH SDUWLFLSDQWV ZHUH LGHQWL¿HG DQG
GUDZQ IURPFRXUVHV LQ WKH6WXGHQW$ϑDLUV
LQ+LJKHU(GXFDWLRQJUDGXDWHSURJUDPDWD
PLGVL]HSXEOLFIRXU\HDULQVWLWXWLRQLQWKH
VRXWKHUQUHJLRQRIWKH8QLWHG6WDWHV7KH
 SDUWLFLSDQWV ZKLFK LQFOXGHG IXOOWLPH
DQGSDUWWLPHJUDGXDWHVWXGHQWVZHUHHQ
WU\OHYHOIXOOWLPHVWXGHQWDϑDLUVSURIHVVLRQ
DOVRU*UDGXDWH$VVLVWDQWVZRUNLQJ
DPLQLPXPRIKRXUVSHUZHHN
2I WKH SDUWLFLSDQWV  ZHUH IHPDOH DQG
VHYHQZHUHPDOH  'DWDZHUH FROOHFWHG LQ
WKHVSULQJRIDQGWKHIDOORI3ULRU
WRDQ\SDUWLFLSDQWVROLFLWDWLRQDSSURYDO IRU
WKLVVWXG\ZDVVHFXUHGIURPWKH,QVWLWXWLRQ
DO5HYLHZ%RDUG,5%
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SDUWLFLSDWHLQDPLQGIXOQHVVSURJUDPZKLFK
PHWVL[WLPHVIRUDERXWPLQXWHVWKURXJK
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R      
 S   
  T   
    
WL¿HG<RJD&DOP7UDLQHUDQG5<7DGXOW
\RJDWHDFKHUDQGKDVRYHU\HDUVRIH[
SHULHQFHZLWK \RJDPHGLWDWLRQ WHFKQLTXHV
,QJHQHUDOWKHPLQGIXOQHVVEDVHGSUDFWLFHV
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WDWLRQSURJUHVVLYHPXVFOHUHOD[DWLRQ\RJD
PLQGIXOZDONLQJDQGIRFXVLQJH[HUFLVHVIRO
ORZHGE\UHÀHFWLYHGLVFXVVLRQVDQGH[SORUD
WLRQVRIWKHFRUHFRQFHSWVLQWURGXFHGGXULQJ
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IURPWKH<RJD&DOP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
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<RJD&DOPLVDXQLTXHEOHQGRIWKHWUD
GLWLRQDO SUDFWLFHV RI PLQGIXOQHVV SK\VLFDO
DFWLYLW\ DQG FRXQVHOLQJ WHFKQLTXHV *LOOHQ
	*LOOHQ(DFKVHVVLRQVWDUWHGZLWK
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WHQWLRQEDFN WR WKHLUERGLHVDQG LQGLYLGXDO
VHOYHV7KLVDFWLYLW\ZDVIROORZHGE\DVKRUW
SHULRGRIPHDQLQJIXO SK\VLFDOPRYHPHQWV
VXFK DVPLQGIXO ZDONV RU FKDLU \RJD DQG
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OD[DWLRQDFWLYLW\7KLVSURFHVVZDVLQWHQGHG
WRGHYHORSVWXGHQWDELOLW\WRWUDQVLWLRQDQG
SUDFWLFH VHOIUHJXODWLRQ DV WKH\ JR IURP
FDOPWRDFWLYHDQGWKHQEDFNWRFDOP7KH
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LQ UHÀHFWLYH GLVFXVVLRQV DQG H[SORUDWLRQV
RIWKHFRUHFRQFHSWVLQWURGXFHGGXULQJWKH
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3DUWLFLSDQWV FRPSOHWHG VXUYH\ LQVWUX
PHQWVDWWKHEHJLQQLQJDQGHQGRIWKHSUR
JUDP7KH0LQGIXOQHVV$WWHQWLRQ$ZDUHQHVV
6FDOH 0$$6 WKH *HQHUDO 6HOI(ϒFDF\
6FDOH WKH )RXU 'LPHQVLRQDO 0RRG 6FDOH
)'06 DQG WKH 3HUFHLYHG 6WUHVV 6FDOH
366ZHUHXVHG WRH[SORUH WKHSURJUDPV¶
LPSDFWRQVWXGHQWDϑDLUVSURIHVVLRQDOV¶DQG
JUDGXDWHVWXGHQWV¶PLQGIXOQHVVPRRGDQG
JHQHUDOVHOIHϒFDF\
7KH0LQGIXO$WWHQWLRQ$ZDUHQHVV6FDOH
0$$6 D  LWHP VHOIUHSRUW LQVWUXPHQW
ZDVFUHDWHGWRVSHFL¿FDOO\FDSWXUHDWWHQWLRQ
DQGDZDUHQHVVLQGDLO\OLIH%URZQ	5\DQ
 7KHVFDOHDVVHVVHVPLQGIXOQHVVRI
RQH¶V LQWHUQDO VWDWHV HJ HPRWLRQV DQG
RYHUWEHKDYLRUHJDWWHQWLRQWRWDVNVVR
FLDO LQWHUDFWLRQV RQ D SRLQW /LNHUW VFDOH
  DOPRVW DOZD\V WR   DOPRVW QHYHU
7KHWUDLW0$$6KDVEHHQYDOLGDWHGIRUXVH
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%URZQ	5\DQDQGLVGHHPHGDVD
YDOLGPHDVXUHRIPLQGIXOQHVV0DF.LOORS	
$QGHUVRQ %DVHGRQDPHDQRIDOO
LWHPV0$$6VFRUHVFDQUDQJHIURPWR
DQG KLJKHU VFRUHV UHÀHFW KLJKHU OHYHOV RI
GLVSRVLWLRQDOPLQGIXOQHVV
7KH *HQHUDO 6HOI(ϒFDF\ 6FDOH *6(
ZDV FUHDWHG WR DVVHVV D JHQHUDO VHQVH RI
SHUFHLYHGVHOIHϒFDF\ZLWKWKHDLPLQPLQG
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DV DGDSWDWLRQ DIWHU H[SHULHQFLQJ DOO NLQGV
RIVWUHVVIXOOLIHHYHQWV7KH*6(FRQVLVWVRI
 LWHPV XVLQJ D IRXUSRLQW /LNHUW IRUPDW
 QRWDWDOOPH WR H[DFWO\ WUXH  7KH
¿QDOFRPSRVLWHVFRUHUDQJHVIURPWR
ZLWKKLJKHUVFRUHVLQGLFDWLQJVWURQJHUEHOLHI
LQVHOIHϒFDF\6WXGLHVKDYHVKRZQWKDWWKH
*6(KDVKLJKUHOLDELOLW\VWDELOLW\DQGFRQ
VWUXFWYDOLGLW\/HJDQJHU.UDIW	5R\VDP
EX6FKZDU]HU0XHOOHU	*UHHQJODVV

7KH )RXU 'LPHQVLRQDO 0RRG 6FDOH
)'06LVEDVHGRQDFLUFXPSOH[PRGHORI
GLVSRVLWLRQDOPRRGPHDVXULQJ 3RVLWLYH (Q
HUJ\7LUHGQHVV1HJDWLYH$URXVDODQG5H
OD[DWLRQ  7KH VFDOH FRQVLVWV RI D LWHP
DGMHFWLYHVHOIUHSRUWFKHFNOLVWXVLQJD¿YH
SRLQW /LNHUW IRUPDW  QRWDW DOO WR H[
WUHPHO\  (YLGHQFH RI LQWHUQDO FRQVLVWHQ
F\RI WKH VFDOHVDVZHOO DVJHQHUDOO\JRRG
FRQFXUUHQW DQG GLVFULPLQDQW YDOLGLW\ H[LVWV
IRUWKH)'06+XHOVPDQ)XUU	1HPDQLFN

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ZKR VFRUH KLJK RQ SRVLWLYH HQHUJ\ KDYH
SRVLWLYHDϑHFWLYLW\DQGKLJKDFWLYDWLRQ3RVL
WLYHDϑHFWLYLW\LVWKHWHQGHQF\WRH[SHULHQFH
SRVLWLYHHPRWLRQDOVWDWHV
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VFRUH KLJK RQ UHOD[DWLRQ KDYH SRVLWLYH DI
IHFWLYLW\ DQG ORZ DFWLYDWLRQ PHDQLQJ WKDW
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HQFHPRUHSDVVLYHOHVVHQHUJL]LQJSRVLWLYH
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        &ROOHJH6WXGHQW$ϑDLUV-RXUQDO9RO1R
m * 2 ! ,  c * . ( ﬂ ' K ! # f n  , * ^ K h
B i 7 = > D 7
ZKR VFRUH KLJK RQ QHJDWLYH DURXVDO KDYH
DWHQGHQF\WRZDUGQHJDWLYHDϑHFWLYLW\DQG
KLJK DFWLYDWLRQ 1HJDWLYH DϑHFWLYLW\ LV WKH
WHQGHQF\ WR QHJDWLYH HPRWLRQV 1HJDWLYH
DURXVDODOVRLQFOXGHVKLJKDFWLYDWLRQPHDQ
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H[SHULHQFHQHJDWLYHHPRWLRQVWKDWGHPDQG
DWWHQWLRQHJDQJHUXSVHW
I  ( * O ﬃ * K K f l  , * ^ K h
B i 7 = > D 7 5 C = 9 < = 6 7
KLJKRQ WLUHGQHVVKDYHD WHQGHQF\ WRZDUG
QHJDWLYHDϑHFWLYLW\DQGORZDFWLYDWLRQ1HJ
DWLYHDϑHFWLYLW\LVWKHWHQGHQF\WRQHJDWLYH
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YDWLRQPHDQLQJWKDWSHRSOHZKRVFRUHKLJK
RQWKLVVFDOHH[SHULHQFHPRUHSDVVLYHOHVV
GHPDQGLQJQHJDWLYHHPRWLRQV
7KH3HUFHLYHG6WUHVV6FDOH±366LV
DIRXULWHP/LNHUWIRUPDWVFDOHGHVLJQHGWR
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RQH¶V OLIH DUH DSSUDLVHG DV VWUHVVIXO  7KH
KLJKHUWKHGHJUHHDQGORQJHUWKHGXUDWLRQRI
VHOISHUFHLYHGVWUHVVLQGLFDWHGE\DKLJKHU
VFRUHEHLQJWKHKLJKHVWSRVVLEOHVFRUH
LVFRQVLGHUHGDULVNIDFWRUIRUSK\VLFDOLOOQHVV
RUDFOLQLFDOSV\FKLDWULFGLVRUGHU7KH366
KDVEHHQSURYHQWRSRVVHVVVXEVWDQWLDOUH
OLDELOLW\DQGYDOLGLW\DQGLVFRUUHODWHGLQWKH
H[SHFWHGPDQQHUZLWKDUDQJHRIVHOIUHSRUW
DQG EHKDYLRUDO FULWHULD \HW WKH DEULGJHG
LWHPVFDOHSURYLGHVDOHVVDGHTXDWHDS
SUR[LPDWLRQRISHUFHLYHGOHYHOVWKDQWKHHQ
WLUHVFDOH+RZHYHUDUHSHDWHGPHDVXUHRI
SHUFHLYHGVWUHVVLQODUJHVDPSOHVLVIHDVLEOH
EHFDXVHRIWKHOLPLWHGQXPEHURILWHPV&R
KHQ.DPDUFN	0HUPHOVWHLQ
5HVSRQVHVWRWKH0$$6*6()'06DQG
366ZHUHXVHGLQWKHVWDWLVWLFDODQDO\VLVRI
WKHGDWD3DLUHGWWHVWVDQG3HDUVRQ3URGXFW
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GUHVV WKH TXDQWLWDWLYH UHVHDUFK TXHVWLRQV
,Q OLJKW RI WKH WKHRUL]DWLRQ RIPLQGIXOQHVV
DVDIHDWXUHRIVHOIUHJXODWLRQRQH¶VFDSDF
LW\WRDOWHUEHKDYLRUVDQGSRVVHVVÀH[LELOL
W\DQGDGDSWDELOLW\WRDGMXVWWRVRFLHWDODQG
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O\EDVLV%DXPHLVWHU	9RKVLWZDV
> = 9 A G D 4 A 7 ; A C 4 A 4 C ? @ C 7 6 9 < = 6 7 = 8 A C 7 E ? 8 ; 
IXOQHVVVFDOHZLOOUHODWHWRSHUFHLYHGVWUHVV
VHOIHϒFDF\DQGJHQHUDOPRRG
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,Q WKH VWXG\ SDUWLFLSDQWV DOVR SDUWLFL
SDWHGLQDIRFXVJURXSDWWKHPLGSRLQWRI
WKHSURJUDPWKDWDOORZHG WKHPWRSURYLGH
WKHLUSHUVSHFWLYHDERXWPLQGIXOQHVV$IR
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WRROLQWKLVVWXG\DVLWJLYHVDµYRLFH¶WRWKH
UHVHDUFK SDUWLFLSDQWV E\ JLYLQJ WKHP RS
SRUWXQLWLHV WR GH¿QH ZKDW LV UHOHYDQW DQG
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VKDUHG OLYHG H[SHULHQFHV /LDPSXWWRQJ
 7KLV LQGXFWLYHDSSURDFKDOORZVUH
VHDUFK¿QGLQJVWRHPHUJHIURPWKHVXPPD
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GDWDLQWHQGHGWRDLGLQWKHXQGHUVWDQGLQJRI
PHDQLQJLQFRPSOH[GDWD7KRPDV
9HUEDWLP DFFRXQWV DV WUDQVFULEHG IURP
WDSH UHFRUGLQJV RI WKH IRFXV JURXS ZHUH
FRGHGE\ LVRODWLQJREVHUYDWLRQVVHQWHQFHV
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HJRUL]HFRQFHSWVDQGWKHPHV5HVHDUFKHUV
< = 8 ; G < A 7 ; D ? 8 7 F H D ? 8 7 < = ; ? 8 @ A = < 6 7 4 A 7 A C 7
LQLWLDORSHQFRGHVDQGLGHQWLI\WKHPHV
'XULQJ WKH IRFXV JURXS WKH SDUWLFL
SDQWV RϑHUHG WKHLU SHUVSHFWLYHV UHJDUGLQJ
WKHLU HQJDJHPHQW LQPLQGIXOQHVVDFWLYLWLHV
DVZHOODVWKHLUVHOIFDUHDQGZHOOQHVV%\
FRPSOHWLQJ WKH IRFXV JURXS LW ZDV KRSHG
WKDWWKLVZRXOGSURYLGHFUHGLELOLW\FKHFNVDV
ZHOO DV DLG FODUL¿FDWLRQ VXEVHTXHQW WR WKH
VXUYH\LQVWUXPHQW$GGLWLRQDOO\DWWKHHQG
RIWKHVHPHVWHUSDUWLFLSDQWVZHUHDVNHGWR
SURYLGHRYHUDOOVHOIUHÀHFWLYHFRPPHQWVUH
JDUGLQJPLQGIXOQHVVSUDFWLFHVHOIFDUHDQG
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DWH VWXGHQWV LQ D 6WXGHQW $ϑDLUV LQ +LJK
HU(GXFDWLRQSURJUDPDWDPLGVL]HXQLYHU
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VWXG\KDGDVLPLODU OHYHORIPLQGIXOQHVVLQ
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7KHUHIRUHWKHGLϑHUHQFH
EHWZHHQ WKH SUH366 DQG SRVW366 LV QRW
VWDWLVWLFDOO\VLJQL¿FDQW3DLUHGVDPSOHWWHVWV
ZHUH DOVR FRPSXWHG WR WHVW IRU GLϑHUHQF
HVLQSUHDQGSRVWVHVVLRQHϒFDF\VFRUHV
7KHWYDOXHIRUWKHGLϑHUHQFHEHWZHHQWKH
YDULDEOHVSUHVHVVLRQ*6(DQGSRVWVHVVLRQ
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7KHUHIRUHWKHGLϑHUHQFHEHWZHHQWKHSUH
366DQGSRVW366VFRUHVLVQRWVWDWLVWLFDOO\
VLJQL¿FDQW
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SXWHGWRWHVWIRUGLϑHUHQFHVLQPLQGIXOQHVV
VFRUHV IRU SUH DQG SRVWVHVVLRQV RQ WZR
VFDOHV² LQWHUQDO VWDWH DQG RYHUW EHKDYLRU
7KHWYDOXHIRUWKHGLϑHUHQFHEHWZHHQWKH
YDULDEOHV SUH0$$6 LQWHUQDO VWDWH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SRVW0$$6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LQWHUQDOVWDWH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0RUHRYHUWKHWYDOXHIRUWKHGLϑHUHQFHEH
WZHHQ WKH YDULDEOHV SUH0$$6 RYHUW EH
KDYLRUDQGSRVW0$$6RYHUWEHKDYLRU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RYHUWEHKDYLRU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FRPSRVLWHVFRUHVRIWKH*6(WKHVXEVFDOHV
VFRUHVRIWKH)'06DQGVXPVFRUHRIWKH
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VFRUHV7KHYDULDEOHVRIPLQGIXOQHVVRYHUW
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DVVHVV WKH UHODWLRQVKLS EHWZHHQ SRVWVHV
VLRQPLQGIXOQHVVRYHUWEHKDYLRUDQGLQWHU
QDOVWDWHDQGSRVWVHVVLRQHϒFDF\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7KHDQDO\VLVVKRZHGWKHUHZDVDVLJQL¿FDQW
FRUUHODWLRQ EHWZHHQ WKH YDULDEOHVPLQGIXO
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RYHUWEHKDYLRUDQGSRVWVHVVLRQ*6(
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GLVSRVLWLRQVRIWLUHGQHVVWHQGVWRZDUGQHJ
DWLYH DϑHFWLYLW\ DQG ORZ PRWLYDWLRQ DQG
UHOD[DWLRQ WHQGV WRZDUGSRVLWLYH DϑHFWLYL
W\DQGORZPRWLYDWLRQ$VLJQL¿FDQWUHOD
WLRQVKLS ZDV DOVR IRXQG EHWZHHQPLQGIXO
QHVVRYHUWEHKDYLRUDQGQHJDWLYHDURXVDO
WHQGVWRZDUGQHJDWLYHDϑHFWLYLW\DQGKLJK
DFWLYLW\
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(QJDJLQJ GLUHFWO\ ZLWK D VSHFL¿F SRS
XODWLRQ LV DQ HϑHFWLYH TXDOLWDWLYH VWUDWHJ\
WRUHFHLYHWKHPRVWFRPSUHKHQVLYHXQGHU
VWDQGLQJ RI WKH H[SORUHG LVVXH DOORZLQJ
VSHFL¿FWKHPHVWRHPHUJHIRU¿QDOUHFRP
PHQGDWLRQV &UHVZHOO7KURXJK WKH
XVHRIIRFXVJURXSVDQGVHOIUHÀHFWLYHFRP
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IXOQHVVSUDFWLFH DQG LQWHQGHG WR FRQWLQXH
LQWHJUDWLQJ PLQGIXOQHVV SUDFWLFH LQWR GDLO\
IXQFWLRQLQJDVDFRSLQJPHFKDQLVP
¤ ﬃ  ( * ! K * O ! $ ! ( * ﬃ * K K
B _ C 7 > 4 6 A ? < ? 
SDQWV UHSRUWHG JUHDWHU DZDUHQHVV RI WKHLU
F = ; ? 7 9 4 8 ; ? 8 < 6 7 4 9 7 ; 4 5 4 6 7 8 7 9 9 A = A C 7 ? 6
ERG\¶VQHHGVPRYHPHQWDQGSRVLWLRQ7KLV
4 5 4 6 7 8 7 9 9 5 4 9 9 7 7 8 ? 8 4 9 A G ; 7 8 A [ 9 < = E 
PHQWDERXWKHUDZDUHQHVVDIWHUSDUWLFLSDW
LQJ LQ WKHPLQGIXOQHVV DFWLYLWLHV IRU DERXW
A 5 = E = 8 A C 9 ¥
,QRWLFHP\VHOIPRUH/LNHDFRXSOHRI
7DEOH
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5 7 7 ` 9 4 @ = H = G E 7 8 A ? = 8 7 ; = > 7 8 ? 8 @ G >
\RXU FKHVW DQG VWXϑ 6R , QRWLFH WKDW
ZKHQ,DPWDONLQJWRSHRSOH,WHQGWR
KXQFKRYHU DQG WKHQ ,¶P OLNHQRZDLW
H = G ; = 8 [ A 8 7 7 ; A = ; = A C 4 A B
,QDGGLWLRQWKHSDUWLFLSDQWVQRWHGKRZWKH\
ZHUHPRUHFRQVFLRXVRI WKHLUPHQWDOVWDWH
DQGWKHQHHGIRUFDOPDWPRPHQWVRIGLVWUHVV
RU GLVFRPIRUW  )RU H[DPSOH RQH VWXGHQW
VWDWHG WKDW WKH\ ³SRVVHVVHG PRUH DZDUH
QHVVRIKRZVWUHVVDQGWHQVLRQPDQLIHVWHG´
? 8 A C 7 ? 6 F = ; H B
\
D D > 4 6 A ? < ? > 4 8 A 9 4 9 9 7 6 A 7 ; A C 4 A
A C 7 A 6 4 ? 8 ? 8 @ C 7 D > 7 ; A C 7 E E 4 8 4 @ 7 ; ? 9 A 6 4 < 
WLRQV DQG DQ[LHW\ IDFLOLWDWHG WKHLU DELOLW\
WRIRFXVDQGHQFRXUDJHGWKHPWREHPRUH
VHOIDZDUH DQG ÀH[LEOH  )XUWKHU VWXGHQWV
GHVFULEHGEHLQJPRUHWKRXJKWIXODERXWWKH
PLQGERG\ FRQQHFWLRQ  2QH SDUWLFLSDQW
VWDWHG³,¶YHEHFRPHPRUHVHOIDZDUHRIP\
PRYHPHQWHVSHFLDOO\OLNHZKHQ,VLWGRZQ
VRPHWLPHV,DPQRWDOZD\VVLWWLQJXSSURS
HUO\DQG,QRWLFHWKDWQRZ«´ LQGLFDWLQJDQ
? 8 < 6 7 4 9 7 ; 4 5 4 6 7 8 7 9 9 B
5HFRJQL]HGEHQH¿WVRIPLQGIXOQHVV
d ( !  ,   *
B
\
D D > 4 6 A ? < ? > 4 8 A 9 6 7 > = 6 A 7 ; A C 4 A
WKH\ OLNHG WKH PLQGIXOQHVV DFWLYLWLHV DQG
IRXQGWKHPEHQH¿FLDO$VH[SODLQHGE\RQH
RIWKHSDUWLFLSDQWVHQJDJLQJLQPLQGIXOQHVV
DFWLYLWLHV ³JLYHVPH DQ RSSRUWXQLW\ WR JHW
DZD\IURPZRUNDQGFODVVDQGMXVWJLYHVPH
DVHFRQGWREUHDWKHDQGDFWXDOO\XVHVHOI
FDUH´ $QRWKHUVWXGHQWVDLGWKDWVKHORRNHG
IRUZDUGWRWKHDFWLYLWLHVDIWHUZRUNDQGEH
IRUH FODVVDV WKHPLQGIXOQHVVDFWLYLWLHV DO
ORZHGKHUWR³OHWLWDOOJR ´
%HFDXVH WKHPLQGIXOQHVV DFWLYLWLHV RF
< G 6 6 7 ; ? 8 4 @ 6 = G > 9 7 A A ? 8 @ : 4 9 E 4 D D 8 G E F 7 6
RI VWXGHQWV LQLWLDOO\ H[SUHVVHG D FRQFHUQ
RI ORRNLQJ DZNZDUG LQ IURQW RI WKHLU SHHUV
DQGVNHSWLFLVPDERXWPLQGIXOQHVVDFWLYLWLHV
ZRUNLQJIRUWKHP+RZHYHUHDFKLQGLFDWHG
WKDWWKHVHIHHOLQJVVRRQGLVVLSDWHG)RUH[
4 E > D 7 : = 8 7 9 A G ; 7 8 A < = E E G 8 ? < 4 A 7 ; :
$W ¿UVW , WKRXJKW LW ZDV NLQG RI VLOO\
EHFDXVH,ZDVOLNHWKLVLVQRWJRLQJWR
ZRUNWKLVLVQRWJRLQJWRKHOS7KH¿UVW
WLPH,UHDOO\GLGQRWJLYHLWDWU\WKHQ
,ZDVOLNHZHOO,ZLOOJLYHLWDVKRW$QG
WKHQ DIWHU WKH ¿UVW FRXSOH RI RQHV LW
WRRNPHDZKLOHWRNLQGRIOHWP\VHOIJR
WKHUHEXWDIWHU,GLGLWZDVYHU\EHQH¿
FLDO/LNHLWUHDOO\GLGUHOD[PH,WPDNHV
PHIHHOMXVWDOLWWOHELWIUHHUIURPZKDW,
C 4 ; A = ; = A C 4 A ; 4 H : A C 4 A 5 7 7 ` B
7DEOH
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$IWHU WKH XQHDVLQHVV DQG XQFHUWDLQW\
SDVVHG WKH EHQH¿WV DQG LPSDFW RI PLQG
IXOQHVV DFWLYLWLHV ZHUH DFNQRZOHGJHG  $V
D VWXGHQW UHÀHFWHG ³«>SUDFWLFLQJPLQGIXO
QHVV@LV\RXURZQSHUVRQDOMRXUQH\1RZ,
4 E 4 D ? A A D 7 E = 6 7 6 7 D 4 Q 7 ; 4 8 ; 4 F D 7 A = ; = A C 4 A :
UHDOL]LQJ LW¶VPRUH SHUVRQDO DQG LW¶V DERXW
PH´
¤ ﬃ , * 2 ( ! ,  ﬃ 2 ^  ﬃ O L ' # ﬃ * K K d ( !  ,   *
 ﬃ , ﬂ O !  # % L ' ﬃ  ,  ﬂ ﬃ  ﬃ 2 ,QDGGLWLRQDPD
MRULW\RIWKHVWXGHQWVUHSRUWHGLQWHQWLRQVRI
LQWHJUDWLQJPLQGIXOQHVVSUDFWLFHVLQWRWKHLU
SHUVRQDO DQG SURIHVVLRQDO OLYHV 2QH SDU
WLFLSDQWLQWHQGVWRSXUSRVHIXOO\LQFRUSRUDWH
PLQGIXOQHVV DFWLYLWLHV EHFDXVH VKH WHQGV
³WRVOHHSEHWWHURQWKHQLJKWVZHHQJDJHLQ
PLQGIXOQHVVDFWLYLWLHVFRPSDUHGWRWKHRWK
HUQLJKWV,JRWRVOHHS´ 6WXGHQWVDOVRVHH
WKHPLQGIXOQHVVWHFKQLTXHVDQGSUDFWLFHDV
UHOLDEOHWRROVIRUVHOIFDUHDQGWKXVUHSRUW
HG WKDWPLQGIXOQHVVSUDFWLFHZLOO EH LQFRU
SRUDWHGLQWRWKHLUOLYHVDVDZD\WRUHGXFH
VWUHVVDQGWDNHEHWWHUFDUHRIWKHPVHOYHV
\
9 A G ; 7 8 A < = 8 < D G ; 7 ; : 5 C 7 8 8 7 < 7 9 9 4 6 H : 4 8
LQGLYLGXDOVKRXOGXVHPLQGIXOQHVVWR³PDNH
\RXUVHOIDZDUHRIZKDWLVVWUHVVLQJ\RXRXW´ 
2YHUDOOWKHSDUWLFLSDQWVQRWLFHGQRWDEOH
FKDQJHV LQ WKHLU SHUVRQDO DQG SURIHVVLRQ
DO OLYHVDVDUHVXOWRI OHDUQLQJPLQGIXOQHVV
SUDFWLFHV6HYHUDORIWKHVWXGHQWVLQGLFDWHG
ZD\VWKH\KDYHEHFRPHPRUHVNLOOIXOLQRE
VHUYLQJWKHLUWKRXJKWVDQGLGHQWLI\LQJSK\V
LFDO UHDFWLRQV WR VWUHVV UHFRJQL]LQJ WKDW
PLQGIXOQHVVWHFKQLTXHVFDQEHXVHGWRDG
; 6 7 9 9 ? A B
\
9 = 8 7 9 A G ; 7 8 A 9 A 4 A 7 ; :
,UHDOO\WDNH>SUDFWLFLQJPLQGIXOQHVV@WR
KHDUWDQG,DPOLNHRND\,DPJRLQJWR
WUHDWP\VHOINLQGO\DQGJHQWO\IRUWKHVH
¿YH PLQXWHV DQG OLWHUDOO\ EUHDWKH RXW
A C 7 9 A 6 7 9 9 4 8 ; F 6 7 4 A C 7 ? 8 ` ? 8 ; 8 7 9 9 4 8 ;
WU\ WR OHWP\PLQGGRWKRVHWKLQJV IRU
E 7 B
\
< < = 6 ; ? 8 @ D H : A C 7 9 A G ; 7 8 A 9 [ 6 7 9 > = 8 9 7 9 4 8 ;
REVHUYDWLRQV DOLJQ ZLWK %URZQ DQG 5\DQ¶V
 FODLP WKDW VHOIDZDUHQHVV LV DQ LQ
WHUQDO DZDUHQHVV RI RQH
V FRJQLWLRQV DQG
HPRWLRQVDQGPLQGIXOQHVVLV³VKRZQWRUH
ODWHWRDQGSUHGLFWPRUHSRVLWLYHZHOOEHLQJ´
S
-  K  ' K K  ﬂ ﬃ ! ﬃ O ¤ ^ d #   ! ,  ﬂ ﬃ K
3UHSDUDWLRQIRUWKHVWXGHQWDϑDLUVSUR
IHVVLRQVKRXOGRFFXUEH\RQGWKHHGXFDWLRQ
DO DQGGHYHORSPHQWDO OHYHO LQFOXGLQJ VHOI
FDUHDQGSHUVRQDOZHOOEHLQJRIVWXGHQWVLQ
WUDLQLQJDQGQHZSURIHVVLRQDOV7KHUHVXOWV
RI WKLV VWXG\ VXJJHVW WKH SRWHQWLDO EHQH
¿WVRIPLQGIXOQHVVWUDLQLQJDQGSUDFWLFHIRU
JUDGXDWHVWXGHQWVDQGSURIHVVLRQDOVLQVWX
GHQW DϑDLUV JUDGXDWH SUHSDUDWLRQ SURJUDP
5 ? A C A C = 9 7 > 4 6 A ? < ? > 4 A ? 8 @ 6 7 > = 6 A ? 8 @ ? 8 < 6 7 4 9 7 ;
DZDUHQHVV WR WKHLU PLQGERG\ FRQQHFWLRQ
DQGHϒFDF\ &RPSDULQJSDUWLFLSDQWV¶SHU
FHSWLRQVEHIRUHDQGDIWHUWKHVHVVLRQVVXJ
JHVWWKDWWKHWUDLQLQJLVDVLJQL¿FDQWOHDUQ
LQJH[SHULHQFHDVLWUHODWHVWRDQLQGLYLGXDO¶V
DELOLW\ WR XVHPLQGIXOQHVV DFWLYLWLHV WR LQ
FUHDVH DZDUHQHVV RI VWUHVV DQG DWWHQWLYH
QHVV$FFRUGLQJWR%URZQDQG5\DQ
SKLJKHU VFRUHUVRQ WKH0$$6 WHQG
WREHPRUHDZDUHRIDQGUHFHSWLYHWRLQQHU
H[SHULHQFHVDQGDUHPRUHPLQGIXORI WKHLU
RYHUW EHKDYLRU 7KH\ DUH PRUH ³LQ WXQH´
5 ? A C A C 7 ? 6 7 E = A ? = 8 4 D 9 A 4 A 7 9 4 8 ; 4 F D 7 A = 4 D 
WHU WKHPDQG WKH\DUHPRUH OLNHO\ WR IXO
¿OOEDVLFSV\FKRORJLFDOQHHGV  ,QDGGLWLRQ
IURPSDUWLFLSDQWIHHGEDFNLWLVHYLGHQWWKDW
SDUWLFLSDQWV IRXQG WKH PLQGIXOQHVV DFWLYL
WLHVZRUWKZKLOHDQGUHFRJQL]HGKRZWRXVH
PLQGIXOQHVVDFWLYLWLHVLQGDLO\URXWLQH
°
6 4 ; G 4 A 7 > 6 7 > 4 6 4 A ? = 8 > 6 = @ 6 4 E 9 ? 8 9 A G 
GHQWDϑDLUVKDYHDQRSSRUWXQLW\WRH[SRVH
? A 9 9 A G ; 7 8 A 9 A = A = = D 9 8 7 < 7 9 9 4 6 H A = ? 8 A 7 8 A ? = 8 
DOO\ DQG VXFFHVVIXOO\ QDYLJDWH DQG VXVWDLQ
WKHPVHOYHVLQWKH¿HOGLQFOXGLQJSURYLGLQJ
LQIRUPDWLRQDERXWEDODQFLQJWKHLUZRUNDQG
SHUVRQDOOLIH6FRWWDQGPDLQWDLQLQJ
SHUVRQDOZHOOQHVV %HHOHU   3UHSDU
LQJVWXGHQWDϑDLUVSURIHVVLRQDOVWRDFTXLUH
> 7 6 9 = 8 4 D @ 6 = 5 A C = > > = 6 A G 8 ? A ? 7 9 A C 6 = G @ C
VHOIFDUH SUDFWLFHV DV ZHOO DV SURIHVVLRQDO
JURZWK WKURXJK PLQGIXOQHVV SUDFWLFHV FDQ
> = A 7 8 A ? 4 D D H C 7 D > 5 ? A C 9 A 6 7 9 9 E 4 8 4 @ 7 E 7 8 A
DQG RSWLPLVWLFDOO\ SUHYHQW EXUQRXW ZKLFK
FDQ EH HVVHQWLDO IRU HQKDQFLQJ ZRUNOLIH
F 4 D 4 8 < 7 4 8 ; ; 7 < 6 7 4 9 ? 8 @ 4 A A 6 ? A ? = 8 B
X
7 < 4 G 9 7
WKHIXQFWLRQVRIVWXGHQWDϑDLUVSURIHVVLRQ
DOVDUHHVVHQWLDOWRWKHVXFFHVVRIVWXGHQWV
LQ WKHLU UHVSHFWLYH LQVWLWXWLRQV LW LVXQGHU
R      
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VWDQGDEOHWKDWZRUNIDFWRUVUHODWHGWREXUQ
RXW QHHG WR EH LGHQWL¿HG DQG DGGUHVVHG
LQ RUGHU WRPD[LPL]H WKH UHFUXLWPHQW UH
WHQWLRQDQGVXFFHVVIXOSHUIRUPDQFHRIWKH
VWXGHQW DϑDLUV SURIHVVLRQDOV +D\V$UWKXU
	&RVJURYH 7HDFKLQJPLQGIXOQHVV
SUDFWLFHWRVWXGHQWDϑDLUVSURIHVVLRQDOVDQG
SURIHVVLRQDOVLQWUDLQLQJFDQVHUYHDVDQDY
HQXHWRDGGUHVVDQ\MREUHODWHGVWUHVVDQG
F G 6 8 = G A B ± ? E ? D 4 6 D H : ± C 4 > ? 6 = :
X
6 = 5 8 : 4 8 ;
%LHJHO  IRXQG WKDW WUDLQLQJ LQPLQG
IXOQHVV UHVXOWHG LQ GHFUHDVHG DQ[LHW\ DQG
LQFUHDVHG VHOIFRPSDVVLRQZKLFK DUH FRUH
FRPSRQHQWVIRUVWXGHQWDϑDLUVZRUN+DY
? 8 @ A ? E 7 : > 7 6 E ? 9 9 ? = 8 : 4 8 ; 4 > D 4 < 7 A = D 7 4 6 8
DQG SUDFWLFH PLQGIXOQHVVEDVHG H[HUFLVHV
ZLOODVVLVWSUDFWLWLRQHUVZLWKEHLQJDZDUHRI
VWUHVVDQGZKDWLV³DFWXDOO\KDSSHQLQJ´.D
EDW=LQQ
,VVXHVZLWKOLIHEDODQFHDQGMREUHODWHG
VWUHVV DϑHFWV VWXGHQW DϑDLUV SUDFWLWLRQHUV
DFURVVDOOOHYHOV*XWKULHHWDO7KXV
SURPRWLQJ VHOIFDUH WKURXJK PLQGIXOQHVV
FDQKHOS VWXGHQW DϑDLUV SURIHVVLRQDOV GHDO
5 ? A C A C 7 E 4 8 H 9 A 6 7 9 9 = 6 9 4 9 9 = < ? 4 A 7 ; 5 ? A C 9 A G 
GHQWDϑDLUVZRUN%DODQFHLVUHTXLUHGWREH
4 @ = = ; > 7 6 9 = 8 4 8 ; 4 F 7 A A 7 6 > 7 6 9 = 8 5 ? D D 4 D 9 =
EH D PRUH YDOXDEOH SURIHVVLRQDO &DUSHQ
WHU0RUHRYHUWHDFKLQJPLQGIXOQHVV
WHFKQLTXHV WR VWXGHQW DϑDLUV SURIHVVLRQ
DOVFDQKHOSWKHPEHPRUHHϑHFWLYHLQUH
VSRQGLQJWRWKHVWXGHQWVWKH\VHUYH)UDWR
QL$QHQKDQFHGDZDUHQHVVWKURXJK
PLQGIXOQHVVSUDFWLFHFDQDOVRLQFUHDVHVHOI
FDUHZKLFKFDQLQWXUQSRVLWLYHO\DϑHFWWKH
TXDOLW\RIVHUYLFHVWXGHQWDϑDLUVSURIHVVLRQ
DOVSURYLGHWRWKHLUVWXGHQWV2XUUHVHDUFK
LQGLFDWHGWKDWVWXGHQWDϑDLUVJUDGXDWHVWX
GHQWVQRWLFHGQRWDEOHFKDQJHVLQWKHLUOLYHV
> 7 6 9 = 8 4 D D H : 7 E = A ? = 8 4 D D H : 4 8 ; > C H 9 ? < 4 D D H 4 9 4
UHVXOWRIHQJDJLQJLQPLQGIXOQHVVSUDFWLFHV
&RQVHTXHQWO\LWFRXOGEHDGYDQWDJHRXV
IRUVWXGHQWDϑDLUVJUDGXDWHSUHSDUDWLRQSUR
JUDPVDQG OHDGHUV LQ VWXGHQW DϑDLUV XQLWV
WR FUHDWHZD\V WR LQFRUSRUDWHPLQGIXOQHVV
WUDLQLQJDQGSUDFWLFHDVDSDUWRIVWXGHQWV¶
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